The advent of new technologies has always spurred questions about changes in journalism -its content, its means of production, and its consumption. A quite recent development in the realm of digital journalism is software-generated content, i.e. automatically produced content. Companies such as Automated Insights offer services that, according to themselves "humanizes big data sets by spotting patterns, trends and key insights and describing those findings in plain English that is indistinguishable from that produced by a human writer" (Automated Insights, 2012). This paper seeks to investigate how readers perceive software-generated content in relation to similar content written by a journalist. The study utilizes an experimental methodology where respondents were subjected to different news articles that were written by a journalist or software-generated. The respondents were then asked to answer questions about how they perceived the article; its overall quality, credibility, objectiveness etc.
can also be assessed by different standards depending on who the receiver is. A professor in literature may value the linguistic structure of a journalistic text, while disregarding the poor use of sources, whereas a journalist may focus solely on the poor use of sources.
However many-faceted, when it comes to assessing "quality" in news reporting, one concept stands out as the most important one, and that is credibility. In past studies, when users are asked to evaluate the quality of, for example, online news, it is actually the credibility that is (usually) being assessed. Hence, the literature review below focuses on studies on credibility in information (online) in general and news (online and elsewhere) in particular.
Previous research shows that credibility, as a concept, can be, and has been, studied along various dimensions such as, for example, source credibility, message credibility, and media credibility (Chung, Kim, & Kim, 2010, p. 672) . Since the first (as acknowledged by for example Chung, Kim, & Kim, 2010; Sundar & Nass, 2001 ) study on credibility, by Hovland and Weiss (1951) , a plethora of studies have been undertaken on the matter. Flanagin & Metzger (2000 , 2007 have studied what affects users' perception of credibility of websites and what type of "information verification procedures" (Flanagin & Metzger, 2000, p. 518 ) they use to assess the credibility of the site content. On a similar track, Fogg et al. (2003) focus on what users of websites consider to be important factors when assessing the credibility of websites. The results from their study show that when users are asked to comment on credibility issues, "design look" is in the top, with "information design/structure" and "information focus" as first and second runners up. (Fogg et al., 2003) Their study is on websites in general, but when the data is broken down they notice that for news sites, "information bias" is mentioned more than the overall average (appr. 30% compared to appr. 12%).
In a recent study Westerwick (2013) has studies how the credibility of online information is affected by the message itself (e.g. information quality, accuracy, currency, and language intensity), the "sponsor" of the web sites (e.g. "evaluations of the Web site's sponsor, which may result from expertise or personal experience with the organization, group or person" (pp. 195-196) , and the web site in itself (e.g. formal site features such as "visual elements, the amount of information provided on the site, or the degree of interactivity offered to the visitor" (p. 196)).
Newhagen and Nass (1989) study users' criteria for evaluating credibility of news in newspapers and in television. One important contribution from their study is the idea that users use different sets of criteria for assessment depending on the medium where the news is presented; for newspapers the users focus on criteria pertaining to the newspaper as an institution (i.e. do they have confidence in the specific newspaper at large), while for television news they focus on "an aggregate of on-camera personalities" (Newhagen & Nass, 1989, p. 284) . Their findings have implications for the research design of studies on credibility assessment.
In a similar way, Chung et al. (2010) studies what they call the anatomy of credibility in a study of online news. From a set of variables they yield three overall components (based on factor analysis) pertaining to credibility; expertise, trustworthiness, and attractiveness.
Although their study's main focus is on comparing different types of news sites (mainstream, independent and indexes), the scales used, as well as the resulting components are of interest for the present study.
In the process of assessment Flanagin & Metzger (2000) noticed that users make use of previous knowledge about a certain genre and then interpret the information in accordance to that knowledge. As readers of mass media, users know that the information have passed through a "filter" that should provide for a degree of information reliability, i.e. the information should be factually correct and (at least somewhat) objective.
The research on news content has been focused on credibility, but there are other aspects that might be of interest in the evaluation of news content. Sundar (1999) notices this and subsequently the first step in his study is a pretest where respondents were asked to read news articles and then list the thoughts that came to their mind (with a focus on adjectives related to the articles). As noted by Sundar, this is a useful way to get the view of the respondents that is not colored by the researches preconceptions.
One of the contributions from the Sundar (1999) study is a set of factors (or components) resulting from a factor analysis on 21 measures. These factors are: --Credibility; described as "…a global evaluation of the objectivity of the story", --Liking; described as "…overall affective reaction", and as "an indicator of a news receiver's feelings toward […] the overall content of the news story", --Quality; as "the degree or level of overall excellence of a news story" (informative, important, interesting, well-written).
--Representativeness; described as "a summary judgment of the extent to which the story is representative of the category of news". (Sundar, 1999, p. 380f) So, again, credibility seems to be at the heart of assessment of news stories. However, as list above indicate, there are other criteria pertaining to the evaluation of the overall quality of a news story. For example, Slater and Rouner (1996) studies message quality evaluation and note that the text organization and style ("consistency of tone, uniqueness of voice, presence of attitude […] , level of formality, creativity, and more") influences the message evaluation, and that a "[f]avorable evaluation of a message may mean it is perceived as well written, and it brings the reader closer emotionally and cognitively" (Slater & Rouner, 1996, p. 976) Based on the literature review above, Table 1 lists concepts/descriptors with respect to content evaluation. 
Descriptor
Suggested by Factual (Newhagen & Nass, 1989) Can be trusted/believable (Newhagen & Nass, 1989; Sundar, 1999) Fair (Chung et al., 2010; Newhagen & Nass, 1989; Sundar, 1999) Accurate (Chung et al., 2010; Newhagen & Nass, 1989; Sundar, 1999) Tell the whole story/comprehensive/indepth (Chung et al., 2010; Newhagen & Nass, 1989; Sundar, 1999) Reporters are well trained/ Written by professional journalists (Chung et al., 2010; Newhagen & Nass, 1989) Separated facts from opinions (Newhagen & Nass, 1989) Concerned about the community's well being/Working for the public good (Chung et al., 2010; Newhagen & Nass, 1989) Unbiased/Biased (Chung et al., 2010; Newhagen & Nass, 1989; Sundar, 1999) Moral (Newhagen & Nass, 1989) Watches out after your interests (Newhagen & Nass, 1989) Sensationalizes/sensationalistic (Newhagen & Nass, 1989; Sundar, 1999) Respects people's privacy (Newhagen & Nass, 1989) Patriotic (Newhagen & Nass, 1989) Does not care what the reader thinks (Newhagen & Nass, 1989) Objective (Chung et al., 2010; Sundar, 1999) Boring (Sundar, 1999) Enjoyable (Sundar, 1999) Interesting (Sundar, 1999) Lively (Sundar, 1999) Pleasing/attractive (Chung et al., 2010; Sundar, 1999) Clear (Sundar, 1999) Coherent (Sundar, 1999) Concise (Sundar, 1999) Well-written (Sundar, 1999) Disturbing (Sundar, 1999) Important (Sundar, 1999) Relevant/useful (Chung et al., 2010; Sundar, 1999) Timely (Sundar, 1999) Informative (Chung et al., 2010; Sundar, 1999) Professional (Chung et al., 2010) Delivering a diversity of opinions (Chung et al., 2010) Authorative (Chung et al., 2010) Creative (Chung et al., 2010) Interest (Chung et al., 2010) Well-writen (Slater & Rouner, 1996) Consistency of tone (Slater & Rouner, 1996) Creative (Slater & Rouner, 1996) Level of formality (Slater & Rouner, 1996) Although most of descriptors in Table 1 pertain to the message, some of them can also be applied to the source. The message in itself is one thing, but Slater and Rouner also emphasis the importance of "source", or where the message originates from: "It seems self evident that if a message originates with, for example, an expert and objective person, that message should influence audience beliefs more than the same message from an inexpert and biased person. Presumably, the audience member is cued by that source attribution to employ different processing strategies that result in the subsequent message arguments' being more readily accepted or rejected." (Slater & Rouner, 1996 , p.
975)
So, to summarize this section, as noted by previous research (e.g. Chung et al., 2010; Flanagin & Metzger, 2000 , 2007 Hovland & Weiss, 1951; Newhagen & Nass, 1989; Sundar, 1999 ) the medium and/or channel as well as the source/sender is are important in the users' perception of the credibility of a message. However, when a message is stripped of these credibility "clues", users will have to draw conclusions about the message based on how they perceive the quality of the message: This is affected by the presentation, plausibility and the specificity of the message (Slater & Rouner, 1996) .
Following Slater & Rouner, the focus of this study is on the message itself, and in the following section the study and its experimental setup is described.
Method
The focus of this study is on the text or message. In order to be able to study how a piece of software-generated content is perceived, in relation to a similar text, written by a journalist, the study facilitated an experimental research method.
The research design for the study comprised three stages -a pre-test, a small test of the survey, and the pilot-test.
As Sundar (1999) evaluations of the news stories, and to obtain descriptors not found in the table above.
The respondents were asked to read a text and were then encouraged to assign at least five words or phrases to the article. The pre-test did not yield any new descriptors and so the descriptors in the table above were deemed as sufficient for the following test.
For the small test of the survey form, seventeen students in a web production course were randomly assigned to one of two treatments. They were asked to read a game recap (either written by a journalist or software-generated), and were then asked to assess the text on twelve variables. The test also included the possibility to add other descriptors (once again to see if there were descriptors that had been overlooked). The test worked well, no new descriptors were found and the larger pilot-test could be launched.
In the pilot-test, undergraduate students in media and communication studies where invited to take part in the experiment. The students were randomly assigned to each treatment and an invitation was sent via e-mail. In total, 46 students participated in the test, 30 women (65 percent) and 16 men (35 percent). The youngest participant was 20 years old and the oldest was 32. The mean age was 23. 19 respondents were assigned to group 1 (journalist) and 27 were assigned to group 2 (software).
For the test, a software-generated game recap (from the Bolts Beat web site, Appendix 1) was collected and trimmed to just include text. For the text written by a journalist, an article on NFL (from latimes.com, Appendix 2) was collected. The text was shortened to match the length of the game recap. The test facilitated a web survey where the participants were exposed to either the text written by a journalist (group 1) or the software-generated game recap (group 2).
After reading the text, the participants were asked to assess the article on the quality of the content, and the credibility of the text. The twelve descriptors used were derived from the Table 1 After making this assessment, the respondents were also asked to assess whether they thought the text was written by a journalist or generated by software.
Results
To answer the first RQ -How is software-generated content perceived by readers, in regards to overall quality and credibility? -the respondents were asked to asses the text on twelve descriptors (accounted for above). For the twelve descriptors the respondents were asked how well the descriptor fitted the text: "Below you will find words that can describe the text above. Please assess to which degree you think the text was…". This was followed by the twelve descriptors in a matrix setup with a five-point Likert-scale for each descriptor (ranging from 1 Not at all to 5 Totally), see Appendix 1 for a screenshot of the setup.
Although the respondents were randomly assigned to each treatment, the Likert-scale does not meet the requirements for parametric tests (for a brief discussion on this matter see Field & Hole (2010) ). Thus, in order to compare the groups, mean ranks were calculated using a Mann-Whitney test for each descriptor. Figure 1 presents the mean ranks for each group: Looking at the bars in Figure 1 , we can see that the text written by a journalist scores higher on coherence, "well written", "clear", and on being pleasant to read. Since boring is a negative judgment the journalist written text can be said to score better on this as well.
However, the software-generated text scores higher on other descriptors, such as being descriptive (whether or this is a positive may of course be a matter of personal preferences), informative, trustworthy, and objective.
Although the differences is small, the software-generated content can be said to score higher on descriptors typically pertaining to the notion for credibility.
To further compare the values, Figure 2 below shows a balance-score for each descriptor. The score is calculated by subtracting the mean rank value of the softwaregenerated text from that of the text written by a journalist. Based on Figure 2 , we can say that the text written by a journalist is assessed as being more coherent, well written, clear, less boring and more pleasant to read. On the other hand, the text generated by a software is perceived as more descriptive, more informative, more boring, but also more accurate, trustworthy and objective.
But are these differences significant? The short answer is, no they are not. Using a MannWhitney test for a non-parametrical independent samples, only the descriptor Pleasant to read showed a statistically significant (U=143, r=-0.39) difference between the two treatments. The lack of significant differences will be discussed further in the discussion section of this paper.
The second research question for the study was Is the software-generated content discernable from similar content written by human journalists? In the second part of the survey, the respondents were asked to assess whether or not the text had been written by a journalist or by a computer (software). Of the 27 respondents who read the software-generated text, 10 thought a journalist wrote it, and 17 thought it was software-generated. For the 18 respondents in the "Journalist group", 8 perceived it as having been written by a journalist, but 10 thought a software wrote it.
Using a Mann-Whitney test for significance we can conclude that there is no significant difference (U=225, r=-0.07, sig.=0.623) between how the groups have perceived the texts.
Discussion
Perhaps the most interesting result in the study is that there are no (with one exception) significant differences in how the two texts are perceived by the respondents. The lack of difference may be seen as an indicator that the software is doing a good job, or it may indicate that the journalist is doing a poor job -or perhaps both are doing a good (or poor) job?
If journalistic content produced by a piece of software is not (or is barely) discernable from content produced by a journalist, and/or if it is just a bit more boring and pleasant to read, then why should news organizations allocate resources to human writers?
Perhaps the speed, an important factor in adopting new technologies, (cf. Örnebring, 2010) , will make up for the loss of "pleasantness"? If the audience can get automated content cheaper then content produced by journalists, with "less pleasant to read" as the main drawback -why would the want to pay? 
